Metabolic activity of Corynebacterium glutamicum grown on L: -lactic acid under stress.
Respiration measurement in shake flasks is introduced as a new method to characterize the metabolic activity of microorganisms during and after stress exposure. The major advantage of the new method is the possibility to determine the metabolic activity independent of manual sampling without the necessity to change the culture vessel or the cultivation medium. This excludes stress factors, which may be induced by transferring the microorganisms to plates or respirometers. The negative influence, which interruptions of the shaker during sampling times may have on the growth of microorganisms was demonstrated. The applicability of the method was verified by characterizing the behavior of Corynebacterium glutamicum grown on the carbon source L: -lactic acid under stress factors such as carbon starvation, anaerobic conditions, lactic acid, osmolarity, and pH. The following conditions had no effect on the metabolic activity of C. glutamicum: a carbon starvation of up to 19 h, anaerobic conditions, lactic acid concentrations up to 10 g/l, 3-(N-morpholino) propanesulfonic acid buffer concentrations up to 42 g/l, or pH from 6.4 to 7.4. Lactic-acid concentrations from 10 to 30 g/l lead to a decrease of the growth rate and the biomass substrate yield without effecting the oxygen substrate conversion. Without adaptation, the organism did not grow at pH< or =5 or > or =9.